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Supplementary materialsInformation
Table S1 Analysis cConditions applied of for GC/MS analysis.
	MAKERS Unity-xr/Ultra-xr/AirServer-xr
	GC/MSD (HP6890/5973, Hewlett Packard, USA)

	Flow path temperature
	120℃ °C
	GC column
	DB-1(0.32 mm, 60 m, 3 µμm)

	Pre-purge time
	1.0 min
	Initial temp.temperature
	50℃( °C (10 min)

	Desorb temperature.
	300℃ °C
	Oven ramp rate
	5℃/ °C/min

	Desorb time
	10 min
	Final temp.temperature
	220 °C ℃(10 min)

	Trap flow
	50 mL/min
	Post run
	250 °C ℃(5 min)

	Trap purge time
	1 min
	Column flow
	1.2 mL/min

	Trap purge flow
	30 mL/min
	Detector type
	QuadropoleQuadrupole

	Trap low temperature
	−-20℃ °C
	Q-pole temp.temperature
	150℃ °C

	Trap high temperature
	300℃ °C
	MS Source temp.temperature
	230℃ °C

	Trap desorb time
	4 min
	Mass range
	35–~350 amu

	Split flow
	15 mL/min
	Electron energy
	70 eV





Table S2 Analysis tTarget of VOCs for analysis. 
	TO-14
	Ozone precursor
	CHEM

	No.
	VOCs species
	No.
	VOCs species
	No.
	VOCs species

	1
	Freon 12
	1
	Isobutane
	1
	Methyl ethyl ketone

	2
	Methylchloride
	2
	1-Butene
	2
	Isobutyl alcohol

	3
	Freon 114
	3
	Butane
	3
	Benzene

	4
	Vinylchloride
	4
	trans-2-Butene
	4
	Methyl isobutyl ketone

	5
	1,3-Butadiene
	5
	cis-2-Butene
	5
	Toluene

	6
	Methylbromide
	6
	Isopentane
	6
	Butyl Acetate

	7
	Ethylchloride
	7
	1-Pentene
	7
	Ethylbenzene

	8
	Freon 11
	8
	Pentane
	8
	m,p-Xylene

	9
	Acrylonitrile
	9
	Isoprene
	9
	Styrene

	10
	1,1-Dichloroethene
	10
	trans-2-Pentene
	10
	o-Xylene

	11
	Dichloromethane
	11
	cis-2-Pentene
	※ Shaded: Repeated species

	12
	3-Chloropropylene
	12
	2,2-Dimethylbutane
	

	13
	Freon 113
	13
	Cyclopentane
	

	14
	1,1-Dichloroethane
	14
	2-Methylpentane
	

	15
	cis-1,2-Dichloroethylene
	15
	3-Methylpentane
	

	16
	Chloroform
	16
	1-Hexene
	

	17
	1,2-Dichloroethane
	17
	2-Hexane
	

	18
	Methyl chloroform
	18
	Methylcyclopentane
	

	19
	Benzene
	19
	2,4-Dimethylpentane
	

	20
	Carbontetrachloride
	20
	Benzene
	

	21
	1,2-Dichloropropane
	21
	Cyclohexane
	

	22
	Trichloroethylene
	22
	2-Methylhexane
	

	23
	cis 1,3-Dichloropropene
	23
	2,3-Dimethylpentane
	

	24
	trans 1,3-Dichloropropene
	24
	3-Methylhexane
	

	25
	1,1,2-Trichloroethane
	25
	2,2,4-Trimethylpentane 
	

	26
	Toluene
	26
	Heptane
	

	27
	1,2-Dibromoethane
	27
	Methylcyclohexane
	

	28
	Tetrachloroethylene
	28
	2,3,4-Trimethylpentane
	

	29
	Chlorobenzene
	29
	Toluene
	

	30
	Ethylbenzene
	30
	2-Methylheptane
	

	31
	m,p-Xylene
	31
	3-Methylheptane
	

	32
	Styrene
	32
	Octane
	

	33
	1,1,2,2-Tetrachloroethane
	33
	Ethylbenzene
	

	34
	o-Xylene
	34
	m,p-Xylene
	

	35
	1-Ethyl-4-methylbenzene
	35
	Styrene
	

	36
	1,3,5-Trimethylbenzene
	36
	o-Xylene
	

	37
	1,2,4-Trimethylbenzene
	37
	Nonane
	

	38
	m-Dichlorobenzene
	38
	Isopropylbenzene
	

	39
	p-Dichlorobenzene
	39
	n-Propylbenzene
	

	40
	o-Dichlorobenzene
	40
	m-Ethyltoluene
	

	41
	1,2,4-Trichlorobenzene
	41
	p-Ethyltoluene
	

	42
	Hexachloro 1,3-butadiene
	42
	1,3,5-Trimethylbenzene
	

	
	
	43
	o-Ethyltoluene
	

	
	
	44
	1,2,4-Trimethylbenzene
	

	
	
	45
	Decane
	

	
	
	46
	1,2,3-Trimethylbenzene
	

	
	
	47
	m-Diethylbenzene
	

	
	
	48
	p-Diethylbenzene
	

	
	
	49
	n-Undecane
	

	
	
	50
	n-Dodecane
	




Table S3 Information on Ooperations and materials information for fourof the three auto-repair shops.  
	　
	Old 1-1
	Old 1-2
	New 1-1
	New 1-2
	New 2-1
	New 2-2

	　
	Painting

	　
	Paint
	Dilution
	Paint
	Dilution
	Paint
	Dilution
	Paint
	Dilution
	Paint
	Dilution
	Paint
	Dilution

	Dilution ratio
	3
	1
	3
	1
	3
	1
	3
	1
	3
	1
	2
	1

	Paint usage(g)
	384.8
	128.3
	408.0
	136.0
	498.8
	166.3
	362.3
	120.8
	134.3
	44.8
	209.3
	104.7

	Total Paint (g)
	513
	544
	665
	483
	179
	314

	Operation time
	13
	10
	7
	6
	10
	3

	　
	Drying

	Operation time
	30



Table S4 VOCs cConcentrations of top-ranked detected five VOCs species.
	
	Old 1-1
	Old 1-2
	New 1-1
	New 1-2
	New 2-1
	New 2-2

	　
	IN
	OUT
	IN
	OUT
	IN
	OUT
	IN
	OUT
	IN
	OUT
	IN
	OUT

	Butyl aAcetate
	1,231
	1,478
	1,256
	2,465
	2,503
	2,081
	2,997
	2,338
	1,034
	743
	1,256
	902

	Toluene
	77
	214
	143
	201
	1,015
	957
	1,428
	1,151
	182
	114
	205
	117

	1,2,3-Trimethylbenzene
	198
	221
	280
	290
	311
	234
	831
	288
	78
	61
	209
	96

	m,p-Xylene
	95
	155
	136
	226
	260
	213
	587
	351
	528
	329
	740
	374

	Ethylbenzene
	45
	121
	73
	135
	283
	199
	589
	350
	123
	83
	158
	95



Table S5 Removal efficiency efficiencies of top-ranked detected five VOCs species.
	　
	Old 1-1
	Old 1-2
	New 1-1
	New 1-2
	New 2-1
	New 2-2

	Butyl Acetate
	−-20.1
	−-96.2
	16.9
	22.0
	28.1
	28.2

	Toluene
	−-178.4
	−-40.4
	5.8
	19.4
	37.3
	42.9

	1,2,3-Trimethylbenzene
	−-11.6
	−-3.5
	24.8
	65.3
	21.4
	54.0

	m,p-Xylene
	−-64.1
	−-66.0
	18.1
	40.2
	37.8
	49.4

	Ethylbenzene
	−-170.1
	−-86.5
	29.7
	40.7
	32.8
	40.2
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